Introduction
Chimeric antigen receptor T cells (CAR-T cells) are a novel form of cellular immunotherapy for patients with hematologic and oncologic malignancies. Thereby patients' immune cells are harvested by leukapheresis, genetically modified to selectively express a tumor-specific surface receptor using a retroviral or lentiviral vector, expanded ex vivo and then reinfused into the patients after proper quality control measures and administration of lymphodepleting therapy [1] . These genetically modified T lymphocytes selectively recognize antigens on the surface of tumor cells against which they are directed and eradicate malignant cells after T cell activation [1] .
So far, two commercial CAR-T cell products have been approved by the European Medicines Agency (EMA) which contain a CAR against CD19, a surface antigen of B-lymphocytes. Tisagenlecleucel (Kymriah ® ) has been approved for therapy of children and young adults up to the age of 25 years with B cell acute lymphoblastic leukemia (B-ALL) and for adult patients with diffuse large B cell lymphoma (DLBCL); axicabtagen ciloleucel (Yescarta ® ) has been approved for patients with DLBCL and primary mediastinal large cell B cell lymphoma (PMBCL). Of note, all patients have to have relapsed or refractory disease [2, 3].
Known side effects of these approved cellular immunotherapies are cytokine release syndrome (CRS), immune-cell associated neurotoxicity syndrome (ICANS), cytopenias, infections and longlasting B cell aplasia [4] . Incidence and severity of these side effects differ individually and between cell products. Life-threatening disease with multiorgan failure and severe cerebral edema have been reported from clinical studies. Therefore, safe administration of CAR-T cell therapy requires thorough patient selection and patient care in a qualified CAR-T cell center [5, 6] .
We reasoned that a network of all centers involved in administration of CAR-T cells would be most suited to achieve the following aims:
Ensure fair access for all citizens to all products Selection of patients with a high likelihood of response To avoid unjustified hopes for individual patients who are likely NOT to respond Ensure wise use of resources Country-wide registration and outcome control Retrospective analysis of predictive factors, product differences (real world evidence) To create a network for clinical and basic studies To avoid hospital tourism
The following criteria for patient selection and infrastructure of CAR-T cell centers have been developed within the CAR-T cell platform of the Austrian Society of Hematology and Medical Oncology (OeGHO) including the prerequisites for quality-controlled administration of CAR-T cell therapy in Austria. At least yearly or in case of new scientific developments and approvals this position statement will be updated.
The institution responsible for CAR-T cell therapy has to have specialized knowledge on therapy of patients with the malignancies to be treated, competency in cellular therapy including use of gene-modified cells and competency in intensive care to allow treatment of severe complications.
To guarantee therapeutic access for all Austrian patients CAR-T cell centers should be established that have all these competencies and fulfill the necessary structural requirements to be described in more detail in the following.
The requirements of regulatory authorities for the currently available CAR-T cell products have to be established. Most importantly, quality measures necessary for qualification of centers and the qualification by itself have to be achieved prior to use of CAR-T cells.
All CAR-T cell centers have to fulfill the following criteria regarding infrastructure, personal, and procedures. The medical head is responsible for the coordination and administration of CAR-T cell therapies. Within a center a well-organized, controlled, interdisciplinary and multiprofessional cooperation has to be in place for administration of CAR-T cell products.
Criteria for infrastructure of CAR-T cell centers

Medical expertise
Personal has to have extensive experience in therapy of the malignant disease to be treated with CAR-T cells, experience with clinical study participation and administration of experimental therapies.
For documentation of extensive experience in cellular therapy at a given center, first allogeneic and/or autologous hematopoietic stem cell transplantations (HSCT) had to be reported to the Austrian Stem Cell Transplant Registry (ASCTR) and the European Society of Blood and Marrow Transplantation (EBMT) during the last 3 years.
Each CAR-T cell center needs to have extensive experience in intensive care of patients with hematologic and oncologic diseases including the availability of 24-hour endoscopy, bronchoscopy, invasive pulmonary support and renal replacement therapy. Furthermore, standard operating procedures (SOPs) for 28 Position Statement on CAR-T cell therapy in Austria K special report management of complications of CAR-T cell therapy have to be in place including the use and 24-hour availability of tocilizumab as requested by regulatory authorities. An immediate transfer to and admission at an intensive care unit (ICU) if necessary has to be established.
Additional criteria for infrastructure
Hygiene Prior to the infusion of CAR-T cells a lymphodepleting chemotherapy is administered resulting in immunosuppression and side effects known from patients with lymphoma and acute leukemia given similar therapies. Following CAR-T cell therapies patients can experience neutropenia and need appropriate supportive care. If necessary, immediate contact isolation during hospital stay has to be available.
CAR-T cell therapies have to be administered in defined hospital rooms according to regulatory requirements and their approval concerning handling of genetically modified microorganisms at a safety level 1 according to Austrian gene technique legislation.
Pharmacy/Tissue bank
The responsible pharmacy/tissue bank has to be included into the CAR-T cell center to allow timely fulfillment of all regulatory requirements.
Waste disposal
All materials in contact with the CAR-T cell product or included in it have to be handled as potentially infectious according to local regulatory requirements on biologic safety and have to be disposed accordingly. Unused CAR-T cells have to be handled according to local requirements on biology safety in accordance with its product information.
Outpatient care
For outpatient care a physician of the CAR-T cell center has to be always available. It has to be guaranteed that the patients are seen in rooms equipped for the outpatient care of immunosuppressed individuals. The rooms have to allow separation of patients with transmissible infections for diagnostic procedures and therapy. An appropriate infrastructure for administering intravenous medication and transfusion of blood products has to be available. Furthermore, a physician of the CAR-T cell center who is able to care for patients according to the SOPs defined by the CAR-T cell platform should be always available for follow-up of treated patients. This includes also prophylaxis and therapy of long-term side effects such as hypogammaglobulinemia, opportunistic infections and neurologic toxicities.
Criteria for personnel
The involved medical personnel (physicians and nursing staff) has to be thoroughly trained and has to have documented experience in administration of cytotoxic and immunosuppressive agents as well as cryopreserved cells.
The medical head and his/her deputy responsible for CAR-T cell therapy of adult patients have to be certified specialists for internal medicine and hematology/medical oncology. They must have at least 2 years of professional experience in a unit treating patients with severe immunodeficiency and/or performing allogeneic HSCT.
The medical head and his/her deputy responsible for CAR-T cell therapy of children and adolescents until the age of 18 years have to be certified specialists for pediatric hematology and oncology.
Certified medical specialists (Internal Medicine, Hematology and Medical Oncology for adults; pediatrics, pediatric hematology and oncology) have to be constantly available for inpatient and outpatient care of patients given CAR-T cell therapy. On weekends a physician on call has to be immediately available.
In view of the reported neurotoxicity of the currently approved CAR-T cell products it is of utmost importance to have qualified specialists of neurology trained about the side effects of CAR-T cells as members of the CAR-T cell center available who can immediately participate in the interdisciplinary management of patients both during inpatient as well as outpatient stay. In case of transfer to an ICU it has to be guaranteed that the patient is seen on a daily basis during rounds by a specialist of hematology/medical oncology, in case of patients below the age of 18 years a specialist of pediatric hematology/oncology. This specialist has to discuss the treatment strategy during the ICU stay.
In addition, the following specialists have to be available:
Ophthalmology, head, neck and ear disease, cardiology, laboratory medicine, microbiology (availability within 24 h), neurosurgery, psychiatry, radiology (CT scan and MRI) and urology.
For nursing staff the following qualifications are necessary:
The Head Nurse and her/his deputy on the patient ward responsible for CAR-T cell recipients have to have a diploma on nursing care with hematologic-oncologic qualifications or previous fulltime employment for at least 36 months on a hematologic-oncologic ward and have to participate in the center's internal training program on CAR-T cell therapy.
During each shift a qualified nurse who has at least 12 months of fulltime work experience on a hematologic-oncologic ward, with experience in administering chemotherapy to leukemia and lymphoma patients and who has participated in the center's internal training program on CAR-T cell therapy has to lead the nursing team.
Since patients will have to be transferred to ICUs the nursing staff of the ICU taking care of these patients has to be trained as well.
Criteria for work processes
Technical equipment A specification and qualification of all processes, equipment and materials used for harvest, labeling and storage of blood cells and genetically modified cells has to be in place. For harvest and processing of leukocytes to be send to the CAR-T cell production facility an authorization of AGES has to be obtained. In case of use of nonapproved CAR-T cells an authorization for production has to be in place. 30 Position Statement on CAR-T cell therapy in Austria K special report SOPs A CAR-T cell center has to have written descriptions, training on and documentation of clinical SOPs as well as documentation and reporting of side effects in place.
SOPs have to be available for clinical, radiologic and serologic surveillance for early detection of CRS and ICANS, transfer of patients to the ICU and management of CRS and neurotoxicity of all grades.
Plan for qualification
The existence and the continuous revision of a riskadapted qualification plan based on regulatory requirements and the current state of science and including all central aspects of administration of CAR-T cells has to be in place.
Quality assurance
Members of the CAR-T cell center should participate in quality assurance measures offered by national and international research institutions, pharmaceutical industry and regulatory authorities.
Tumor board and patient selection
Patients will be presented and discussed in tumor boards according to the Austrian recommendations (OeSG, Onkologiebeirat) and requirements of local hospitals.
A guidance document produced by the Austrian CAR-T Cell Network for patient selection is provided and will be updated regularly (Table 1 and Fig. 1 ).
Registry
Documentation is requested by EMA as part of the approval process for pharmaceutical companies. Centers must fulfill the requirements regarding personnel and infrastructure for participation in the registry module for CAR-T cells of the ASCTR and the registry of the EBMT. They have to insure timely documentation and reporting. Documentation of patient relevant data and side effects should be financed by the producers of CAR-T cells.
Take Home Message
Qualified CAR-T cell centers with defined infrastructure allow safe administration of CAR-T cell products.
Immediate and long-term care of CAR-T cell recipients by qualified medical staff has to be in place in every CAR-T cell center.
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